Translation initiation factor (eIF) 4B affects the rates of binding of the mRNA m7G cap analogue to wheat germ eIFiso4F and eIFiso4F.PABP.
Previous kinetic binding studies of wheat germ protein synthesis eukaryotic translational initiation factor eIFiso4F and its subunit, eIFiso4E, with m(7)GTP and mRNA analogues indicated that binding occurred by a two-step process with the first step occurring at a rate close to the diffusion-controlled rate [Sha, M., Wang, Y., Xiang, T., van Heerden, A., Browning, K. S., and Goss, D. J. (1995) J. Biol. Chem. 270, 29904-29909]. The kinetic effects of eIF4B, PABP, and wheat germ eIFiso4F with two mRNA cap analogues and the temperature dependence of this reaction were measured and compared. The Arrhenius activation energies for binding of the two mRNA cap analogues, Ant-m(7)GTP and m(7)GpppG, were significantly different. Fluorescence stopped-flow studies of the eIFiso4F.eIF4B protein complex with two m(7)G cap analogues show a concentration-independent conformational change. The rate of this conformational change was approximately 2.4-fold faster for the eIFiso4F.eIF4B complex compared with our previous studies of eIFiso4F [Sha, M., Wang, Y., Xiang, T., van Heerden, A., Browning, K. S., and Goss, D. J. (1995) J. Biol. Chem. 270, 29904-29909]. The dissociation rates were 3.7- and 5.4-fold slower for eIFiso4F.Ant-m(7)GTP and eIFiso4F.m(7)GpppG, respectively, in the presence of eIF4B and PABP. These studies show that eIF4B and PABP enhance the interaction with the cap and probably are involved in protein-protein interactions as well. The temperature dependence of the cap binding reaction was markedly reduced in the presence of either eIF4B or PABP. However, when both eIF4B and PABP were present, not only was the energy barrier reduced but the binding rate was faster. Since cap binding is thought to be the rate-limiting step in protein synthesis, these two proteins may perform a critical function in regulation of the overall protein synthesis efficiency. This suggests that the presence of both proteins leads to a rapid, stable complex, which serves as a scaffold for further initiation complex formation.